Role of the cardiac Na(+)/H(+)exchanger in [Ca(2+)](i)and [Na(+)](i)handling during intracellular acidosis. Effect of cariporide (Hoe 642).
Intracellular acidosis is one of the alterations occurring in cardiac ischemia and has been discussed to be important in altering excitation--contraction coupling. The aim of this study was to determine how intracellular acidosis may affect intracellular sodium and calcium handling. Cardiomyocytes were isolated from the hearts of adult male guinea-pigs by standard techniques and superfused with modified Tyrode's solution at room temperature, either HEPES buffered containing 10 mM NaHCO(3)or HEPES buffered without NaHCO(3), in order to examine a possible interaction with the sodium bicarbonate symport. The whole cell voltage clamp technique was used utilizing 3 M Omega pipettes filled with (mM): Cs aspartate 120, CsCl 20, MgCl(2)1, NaCl 5, Mg-ATP 2, HEPES 10 and either 100 microM Fura-2 or 100 microM SBFI. The pH of the pipette solution was either 7.2 or 6.5. Cells were kept at a holding potential of -80 mV and after a pre-pulse to -40 mV the membrane was continuously clamped to potentials from -30 to +80 mV in 10 mV steps. Intracellular Ca(2+)or Na(+)were estimated using the Fura-2 or SBFI technique (impermeable salt), respectively. The cardiac Na(+)/H(+)exchanger was inhibited using the Na(+)/H(+)- exchange inhibitor cariporide (Hoe 642) (1 microM), when indicated. In NaHCO(3)-free experiments we found an increase in intracellular sodium reflected by a rise in the SBFI ratio of 0.326 +/- 0.01 upon intracellular acidification, in contrast to cells perfused at pH = 7.2 (no significant increase in intracellular Na(+)) (P< 0.05). There was no difference in intracellular calcium handling between cells perfused with solutions of pH = 7.2 or 6.5 (Fura-2 Delta ratio: 0.79 +/- 0.10 vs 0.82 +/- 0.07, n.s.). The l -type calcium current also remained unchanged. Blockade of the Na(+)/H(+)exchanger by Hoe 642 had no influence on cells perfused at pH = 7.2 but inhibited the increase in intracellular Na(+)at pH = 6.5 (0.023 +/- 0.026 in the presence of Hoe 642 vs 0.326 +/- 0.01 without Hoe 642, P< 0.05) without affecting [Ca(2+)](i)or the L-type calcium current. In cells superfused with a Tyrode solution containing NaHCO(3), the increase in intracellular sodium concentration was even more pronounced. Under these conditions Hoe 642 also antagonized this increase in intracellular sodium but without reaching the control level. We conclude that under these experimental conditions intracellular acidification causes an increase in [Na(+)](i)without changing intracellular Ca(2+)or the L-type calcium current. In addition in bicarbonate-buffered systems the acidosis-induced increase in sodium is enhanced which may involve the Na(+)/HCO(3)(minus sign)symport. The effect of cariporide (Hoe 642) in intracellular acidosis seems to be based on antagonization of the rise in intracellular sodium rather than calcium in this model.